sickness and premature retirement. Kahlmeter (1923) , who was among the first to use the information available from such insurance sources, showed that articular rheumatism was responsible for the retirement of 9 per cent. of insured workers who gave up work prematurely. A report by the Ministry of Health (1924) emphasized the importance of rheumatism as a cause of sickness absence, indicating that nearly one-sixth of all incapacity in the industrial population was attributable to rheumatic disease. The Department of Health for Scotland (1945) also emphasized the relative importance of rheumatism in causing disability and suggested that time lost because of rheumatism might vary with occupation. Thus it was shown that, whereas 4 7 per cent. of miners were incapacitated in any given year because of rheumatism, the rate was only 2 6 per cent. for metal workers.
The Ministry of Pensions and National Insurance Digest of Statistics (1956) indicates that in 1953-54 rheumatic complaints caused the loss of some 27 million working days in the United Kingdom. Interest in the importance of rheumatism as a cause of sickness absence has also been aroused in America. In one particular industry with several different occupations and skills in New York, Brown and Lingg (1961) found that 15 per cent. of all employees sought medical advice because of rheumatism during a period of 12 months, and that 9 per cent. of the total loss of time in the year was due to rheumatism.
These observations clearly indicate that rheumatic complaints are responsible for much of the certified incapacity that occurs in industry, but in order to explore their other social and economic effects the overall prevalence of complaints in the community must be ascertained.
In a survey in the industrial town of Leigh, of a one-in-ten sample of males aged 15 years and over, Kellgren, Lawrence, and Aitken-Swan (1953) found the prevalence of rheumatic symptoms at the time of interview to be 19 per cent. This figure was increased to 31 per cent. by including all those who admitted having had rheumatism at any time within 5 years of the interview.
Before this, Lawrence and Aitken-Swan (1952) had compared miners with other males of working age. They showed that the prevalence of symptoms increased with age and that there was little difference in the prevalences by age for the two groups of workers. A notable exception was found during the fourth decade, in which the complaint rate among miners was 35 per cent. compared with 26 per cent. in non-miners.
Relying on information provided from memory by those being interviewed, Lawrence and AitkenSwan found that 13 2 per cent. of miners lost one week or more because of rheumatism in the 5-year period, whereas only 7 6 per cent. of non-miners lost one week or more during the same time. These crude rates were supported by findings in all age groups. A similar trend (5 5 per cent. miners and 1 9 per cent. non-miners) was demonstrated for those who had been absent from work with rheumatic complaints for 3 months or more during the previous 5 years. The amount of time lost through rheumatism in different occupations has been discussed by Duthie and Anderson (1962) , who also indicated that the difference in time lost through rheumatism varied from one group of workers to another.
Although considerable attention has been devoted to the prevalence of rheumatism in the community as a whole, relatively little note has been taken of the occupational and environmental factors which may contribute to the onset of rheumatic complaints or which may aggravate those which already exist. For this reason, and also with a view to studying the social and economic effects of rheumatism, the Empire Rheumatism Council has sponsored the formation of a small Industrial Survey Unit, based on Edinburgh University.
The broad aims of the Unit are:
(1) To gain a more accurate picture of the prevalence of rheumatism in specific industries than can be derived from the analysis of statistical records. (2) To estimate the financial implications to both employee and employer. (3) To investigate the importance of conditions at work which may predispose to or aggravate rheumatic complaints. (4) To examine industrial processes with a view to advising the employers how the incidence of such complaints may be reduced. (5) To designate the occupations which may be efficiently performed by workers already partially disabled by rheumatism.
As a first step it was decided to carry out a study similar to that of Lawrence and Aitken-Swann. It was hoped that this might reveal some similarities between the prevalence of rates obtained by the two sets of observers and provide further information on the prevalence of rheumatism in miners. In addition, this paper seeks to report on the sickness patterns of those with rheumatic symptoms and to assess the effects on their economic status.
Background
On the advice of the Scottish Headquarters of the National Coal Board and with the agreement of the National Union of Mineworkers, a colliery of average size was selected.
This colliery is situated on the south side of Edinburgh and employs an average of 970 workers.
The workings, which are about half to threequarters of a mile from the shaft bottom, are reasonably dry and the height at the coal face is 2 to 3 feet.
Coal production has been carried on for 56 years and averaged 1,100 tons a day in 1961. The employees reside within a radius of 8 miles, many having been transferred from other collieries in the neighbourhood which have been closed down.
Four types of workers are considered in the present study:
( The fact that other observers had found a high percentage of men with rheumatic symptoms to which no diagnostic label could be attached was noted. This may constitute a source of irritation to both rheumatologists and epidemiologists, but it was felt that attempts to counteract it by introducing disease labels such as fibrositis and myalgia would merely increase confusion. In addition to taking a general medical history and making a clinical examination, the observer inquired about the sickness absence during the previous year with particular reference to duration and cause. A record was also made of changes of job apart from those due to redundancy or dismissal. The reasons for these changes, as stated by the worker, were noted and particular attention was paid to those changes of job which resulted in a reduction of earning capacity. These inquiries about work history were not confined to transfers within the coal mining industry, but were also made in respect of changes made before the men became miners.
Results
Altogether 340 miners in the four specified work categories were interviewed. This represented 91 per cent. of the 375 men who were asked to attend. A study was made of the medical records of those who did not see the doctor, and the available information did not indicate that these men would be more or less prone to rheumatic symptoms than their colleagues. Accordingly, in presenting the results, the number interviewed is assumed to be representative of the whole colliery.
Prevalence of Symptoms
Table I (opposite) shows that 160 (47 1 per cent.) of the 340 men seen claimed to have suffered from rheumatic pains during the previous 12 months; these men have been described as "positives", and of these 58 (17-1 per cent.) said that they had symptoms at the time of interview. In addition to the positives there were forty men (11 8 per cent. of those interviewed) who, although symptom-free during the previous 12 months, admitted having had symptoms at some time during their working lives; these are referred to as "intermediates". The remaining 140 (41 2 per cent.) denied having had rheumatic symptoms since starting work ("negatives"). The prevalence of recent symptoms in the four types of workers under discussion is also shown in Table I . The highest symptom rate was in strippers, with a crude rate of 51 per cent. positives, and the lowest was in surface workers (43 per cent.). Since one-third of those working on the surface were under 25 years of age, these crude rates may be regarded as a measure of age rather than of occupation.
In order to try to overcome this age bias, more detailed consideration has been paid to the rates for those in the older age groups (Table II, opposite) . There were 73 (57 per cent.) positives out of a total of 128 non-face workers aged 35 years and over. This rate was the same as that in face workers of the same age group, in whom 57 out of 100 had had symptoms during the previous year.
Even when the non-face workers were subdivided into those who formerly worked at the coal face and those who had never done so, the rates of Since the numbers in Table III relate to all those who had ever had rheumatic symptoms, one might expect the rates to increase with age. It is possible that undetermined rheumatic symptoms of the limbs occurring in the middle-aged might become diagnosable as osteo-arthrosis in those over 55 years of age, but the marked drop in the rate of diagnosing disk disease and vague backache in the elderly requires some explanation and will be discussed later.
A relationship between diagnosis and type of work can be demonstrated in the case of osteo-arthrosis. Out of 143 face workers, sixteen (11 2 per cent.) were diagnosed as having osteo-arthrosis while 35 (17-7 per cent.) of the 197 non-face workers were so diagnosed. Of the 197 non-face workers there were, however, 76 who had formerly worked at the coal face as brushers and strippers. Table IV (opposite) shows the age prevalence when these men were grouped with the current face workers. Osteoarthrosis was diagnosed in eleven (9 1 per cent.) of non-face workers who had never worked at the coal face, while the same diagnosis was made in 39 (17-8 per cent.) of those who had worked at the coal face at some time during their lives. This trend is present in each of the two age groups shown in Table IV and the difference is statistically significant (P <0 05). In the case of those in whom disk disease was diagnosed the trend is somewhat different (Table V) . Disk lesions were diagnosed in 34 (15 5 per cent.) of the 219 face workers and former face workers; this prevalence rate was fairly constant for each group.
The overall prevalence of disk disease in those who had never worked at the coal face was lower (11 6 per cent.). Amongst those of middleage, however, the non-face workers had a higher prevalence of symptoms suggestive of disk pathology (27-0 per cent.). This difference, though worthy of further discussion, is not significant statistically because of the small numbers involved. Sickness Absence The number of weeks of sickness absence from all causes during the year before the interview was based on the memories of the workers being interviewed. In the 197 non-face workers the total sickness absence in the preceding 12 months was 625 weeks (average 3-2 per worker), and with 143 face workers it was 534 weeks (average 3 7 per worker). On the basis that each man has a potential working year of fifty weeks, this loss of time was equivalent to 6-3 and 7 5 per cent. respectively of the annual working potential. 
Change of Job
Seven men stated that they had changed their jobs at some time in their lives because of rheumatism, and a further fourteen declared at the time of interview that they wanted to change for the same reason. Ten (48 per cent.) of these 21 men, who were diagnosed as suffering from disk disease, represented 20 8 per cent. of the 48 miners diagnosed as having disk disease. In contrast to this, only eleven (7 * 2 per cent.) of the 152 men with other forms of rheumatism stated that they had either changed jobs or desired to do so because of rheumatic symptoms (Table IX) . The numbers involved are small, but the difference between the two groups is significant (P <002).
In addition to the seven men who gave rheumatism as a reason for changing their jobs, there were a further 74 men who had changed jobs with loss of income when neither redundancy nor dismissal was the cause. There were thus 81 of those interviewed who had voluntarily changed jobs to the detriment of their earning capacity and who admitted that health was the reason for the change. All these men were over 25 years of age. Table X shows that 182 men over 25 years of age admitted to having had rheumatism at some time in their lives and that 58 (32 per cent.) of these had changed jobs with loss of income. In contrast to this, 23 (25 per cent.) of a total of 91 men over 25 years of age without rheumatism had changed with a similar lowering of financial status. The difference between the two groups, however, is not significant with the numbers available for consideration.
Discussion
Lawrence and Aitken-Swan (1952) and Cobb, Thompson, Rosenbaum, Warren, and Merchant (1956) have discussed the problems presented by asking a series of individuals whether or not they had any rheumatic symptoms. The first authors indicated that a single observer or two observers working closely together could obtain reasonably consistent and similar prevalence rates. Cobb and his coworkers on the other hand suggested that, even though individual observers may be consistent, one could expect variation between different observers with different interests.
Our finding that 17 per cent. of those interviewed The distribution of diagnoses among those who had had rheumatic symptoms at any time in their lives (positives and intermediates) was very similar to that found by previous observers, and confirms that rheumatoid arthritis, though causing major social difficulties to some individual sufferers, does not constitute a serious problem in a group of miners. This could be due to the fact that the prevalence of rheumatoid arthritis is low in males. Lawrence (1961) has summarized his findings in the Leigh population and by applying his figures to the national population he suggests that the prevalence of rheumatoid arthritis in males of working age in Scotland might be about 2 per cent. The present report that 0-6 per cent. of the miners had clinical evidence of rheumatoid arthritis may indicate that potential rheumatoid sufferers do not become coal miners, or that the disease leads to migration from the industry to other work or to the Unemployment Register.
Osteo-arthrosis has been shown to be commoner in older men. This finding is in keeping with the generally accepted view that the condition is caused by a degenerative process. Kellgren and Lawrence (1952) have shown that the radiological changes of osteo-arthrosis are commoner in miners than in non-miners, and we have observed that the condition can be diagnosed more commonly in those who have worked at the coal face than in those who have never been so employed. This supports the view that prolonged and continuous heavy manual work increases the incidence of osteo-arthrosis.
Disk disease occurring either recently or some years before the interview was not diagnosed as frequently in the oldest age group as in the middleaged group. This is surprising in view of the fact that miners who have symptoms in middle age should still give a history of these in later life, even though the symptoms themselves have settled. It is possible that older men forget about symptoms which they had some years previously and this might account for the anomaly, but another explanation would be that sufferers from disk disease may be obliged to leave the colliery and seek employment elsewhere. The high rate of complaints due to disk disease among older men who had never worked at the coal face may therefore be only a relative increase since their colleagues who worked at the coal face may have had to leave the colliery. Unfortunately, a retrospective study of the medical records to discover the reason for the departure would not disclose the complete picture, since there is no longer any obligation on a worker to use ill-health as a justification for changing his job. However, a study of existing records might shed light on this point.
Before using sickness absence to assess the social effects of rheumatism, it is necessary to establish that absence which is ascribed to rheumatism is not merely replacing sickness absence from other causes. The annual sickness absence from nonrheumatic causes was equal in both positives and others. There would, therefore, seem to be reasonable grounds for assuming that rheumatism was not merely a substitute illness, but that it accounted for an annual loss of 51 weeks' work for every 100 interviewed over and above the loss caused by other diseases.
The bulk of sickness absence from rheumatism was caused by disk disease, particularly in the younger face worker and the middle-aged non-face worker who had formerly worked at the coal face. This pattern emphasizes the importance of disk disease as a cause of socioeconomic hardship. The next most important cause of sickness absence from the rheumatic group of diseases was osteo-arthrosis of the limb joints. This condition became increasingly prevalent with advancing years, especially in those who had worked at the coal face at some time in their lives. In spite of this the sickness absence from osteo-arthrosis did not show a corresponding increase with age. One possible explanation could be that the severely affected patients may have had to leave the colliery entirely, as was suggested in the case of those with disk disease.
Apart from the loss of earnings from sickness absence, an illness can effect the social status of the individual by causing him to take a less well-paid job. We were unable to demonstrate statistically that rheumatism was more important than other conditions in leading to such a change of job. Nevertheless, the figures indicates that rheumatism is an important factor in contributing to such changes; how important could only be ascertained by going outside the colliery and taking into account those who are working in other industries or who are unemployed. The importance of disk disease in change of job has been suggested by the figures available, but further studies of those who have left the coal mining industry are needed before a full appreciation can be made.
It is only after establishing the relative importance of the different types of rheumatic complaints that one can demonstrate the significance of these complaints in loss of earning power. This loss or reduction of income is a fundamental point in considering the social effects of rheumatism, and for this reason, in our initial study, we have confined ourselves to considering the prevalence, sickness absence, and changes of job in relation to rheumatism. Further exploration is required before assessing the interaction of employer, job, and workmates on the one hand and an employee with rheumatic symptoms on the other.
Summary
(1) The prevalence of rheumatic symptoms in workers in a Scottish coal mine was assessed. It was found that 47 per cent. of those interviewed had had symptoms during the previous year.
(2) Osteo-arthrosis becomes more prevalent with advancing years. Even allowing for this, however, it has been shown to be commoner in those who have worked at the coal face.
(3) Sickness absence due to rheumatic diseases was 51 weeks per 100 workers per year. Miners with rheumatic complaints suffered the same loss of work from other forms of illness as did those without rheumatic symptoms.
(4) Disease of the intervertebral disks caused 63 per cent. of the absence from rheumatic causes. The possible role of disk disease in leading to change of employment has been demonstrated. avait deja d6montre le r6le probable de la maladie du a menudo, pero ain tomando esto en consideraci6n, su disque comme cause d'un changement d'occupation.
frecuencia es mayor en los mineros.
Efectos sociales y economicos de las enfermedades reumatoides en una poblaci6n minera SUMARIO (1) Se determine la frecuencia de sintomas reumaticos ne mineros de una carbonera escocesa. Se encontr6 que un 47 % de los interrogados habian manifestado tales sintomas en el curso del afno anterior.
(2) Con avanzar la edad, la osteoartritis se ve mas (3) La ausencia del trabajo debida a enfermedades reumatoides fue de 51 semanas por 100 mineros por afno. Los mineros con afecciones reumaticas perdieron tanto tiempo de trabajo por causa de otras enfermedades como los sin sintomas reumaticos.
(4) La enfermedad del disco intervertebral ocasiono un 63 % de las ausencias por causas reumAticas. Ya se habia demostrado el papel probable de la enfermedad del disco como causa del cambio de ocupacion.
